Literature that provides empirical evidence about the long-term relationship between stock returns and monetary variables in emerging markets is limited. In those markets, unlike in mature ones, market participants and the availability of information as well as its quality, change rapidly through time. The purpose of this study is to examine the long-term relationship between stock returns and monetary variables in an emerging market through time by using the cointegration technique. The database is set up at daily frequency of variables that are customarily used by the ®nancial media as determinants of stock investments and the cointegration technique enables us to consider changes in long-run steady-state properties of the equilibrium relationship between the non-stationar y stock prices and monetary variables. The ®ndings of this study indicate that, overall results should not be used in formulating investment strategies because they can be misleading in the sense that the variables that explain stock prices might change through time. In the case of ISE, as the market became more mature, the in¯uence of monetary expansion and interest rates disappeared and foreign currency prices regained their expected signi®cance.
I . I N T R O D U C T I O N
Cointegration is an attractive technique in examining ®nancial markets due to the fact that it allows an analysis of the long run equilibrium relationship while accounting for the nonstationarit y in ®nancial time series. Many ®nan-cial variables are known to exhibit unit roots (Nelson and Plosser, 1982) and diVerenced price series (return series) are used in traditional stock market studies. However, the Cointegration technique developed by Engle and Granger (1987) , permits the use of individual time series at levels even if they are nonstationary. These variables are said to be cointegrated if their linear combination is stationary in levels. Cointegration, thus, implies a long-run equilibrium relation whereby deviations from this long-run equilibrium relation must eventually be corrected, since they are steady state.
The purpose of this study is to examine the long-run relationship between stock returns and monetary variables in an emerging market that evolved through time. In particular, the possible existence of a gradual change in long run steady state relationships at diVerent stages of development is examined since the establishment of the Turkish Stock Market. In this analysis monetary variables are used as the relevant information set because of the overwhelming role of government in ®nancial markets as well as the lack of ®rm speci®c information especially during the initial phases of development of the stock market. Changes in the long-run steady-state properties of the equilibrium relationship is tested by following Engle and Granger's (1987) two step cointegration approach.
This study is initiated by Fama's (1991) concluding remarks of his seminal survey article that encourages work`. . . that relates cross section properties of expected returns to the variation of expected returns, through time, and (. . .) relates the behaviour of expected returns to the real economy. . .' (Fama, 1991 (Fama, , p. 1610 . In the literature, there are a limited number of studies explaining stock market behaviour by using the macroeconomic variables (Pearce and Roley, 1985; Darrat and Mukherjee, 1987; Darrat, 1988; Hancock, 1989; Bulmash and Trivoli, 1991) and even few that analyse the changes in market behaviour at diVerent stages of development (Dawson, 1984; MuradogÄ lu and AydogÄ an, 2001 ). The more recent use of cointegration methodology enables the analysis of the long run steady state properties of stock prices and macroeconomic variables in this context.
The distinguishing characteristic of this study is the use of daily data which permits the analysis of changes in the long run relationship between stock returns and monetary variables, if any, through time during the short history of the Turkish Stock Market. For that purpose, variables are used that are available on a daily basis, frequently used by the ®nancial media and whose collection is not costly for investors (Mishkin, 1982) . DiVerent developmental phases of the market are de®ned in terms of the growth in size and transactions volume. Cointegration methodology enables us to separately analyse the long-run relationships through time by using the information revealed by the non-stationary ®nancial variables. Although individual variables of concern may be non-stationary , their linear combinations might be stationary in cointegrating relations.
I I . T H E S E T T I N G
Turkey went through a structural change from a government regulated economic regime to a market oriented one with the initiation of the IMF sponsored stabilization package in 1980. Part of this package was concerned with ®nancial liberalization and integration of ®nancial markets. The deregulation of interest rates, liberalization of the foreign trade regime, and convertibility of Turkish lira were among the ®rst items in the agenda. In 1986, Istanbul Securities Exchange (ISE) became operational with 42 listed companies. Until a manual system was established at the end of 1987, trade¯oor activities were not limited to licensed brokers; individual investors could execute their orders directly. In 1989, with the aim of further liberalization, foreign investors were permitted to hold stock portfolios at ISE. Foreign participants who were mainly institutional investors expanded the volume of trade starting in 1990, and the market became highly sensitive to the foreign exchange rates. In 1993, computer aided trading procedures were introduced and this further increased volume of trade while insulating the market from insider traders. Since November 1994, all the stocks listed at ISE are traded by a computer assisted system. Today more than 200 stocks are traded during two sessions (morning and afternoon) every day and daily trading volume has exceeded $100 million.
During the short history of the emerging Turkish stock market there are a limited number of studies explaining stock returns using macro-economic variables. Erol and AydogÄ an (1991) testing an arbitrage pricing model reported that portfolio returns are sensitive to unexpected in¯ation and real rate of return. MuradogÄ lu and O È nkal (1992) estimated separate equations to distinguish between expected and unexpected components of monetary and ®s-cal policy and reported a signi®cant lagged relationship between these policy instruments and stock returns. MuradogÄ lu and Metin (1996) using cointegration method and monthly values of various macro-economic variables reported that proxy eVect was observed in the short run, while a real balance eVect appeared in the long run equilibrium relationship. We were motivated with this ®nding in constructing a data base with higher frequency data and testing the long term relationship between stock returns and macro economic variables at diVerent phases of market development. High frequency data are more informative in the sense that investment horizons are short in the highly in¯ationary environment of Turkey and stock investors are provided various descriptive information on the sensitivity of stock returns to interest rates, money and exchange rates by the ®nancial media. Analyses are conducted at diVerent phases as the market grows in size and volume to elude overall results obscuring possible changes in this relationship. If the underlying relationships changed through time, policy implications of short run analysis would no longer be valid.
I I I . T H E D A T A
The relationship between stock prices, represented by the ISE Composite Index and several monetary variables are examined. These variables are overnight interest rates, several de®nitions money supply (M1, M2 and currency in circulation), and foreign exchange rates of US dollar, German mark, British sterling and Japanese yen. In the choice of these variables two criteria are used: (1) availability of daily observations; and (2) high frequency of use by the ®nancial media that makes data collection not costly for investors (Mishkin, 1982) . Money supply variables represent monetary expansion in nominal terms which is expected to result in increased investments in stocks (MuradogÄ lu and Metin, 1996) . Interest rates and foreign exchange rates however, are included into the analysis as possible substitutes for stock investment (MuradogÄ lu, 1992 (MuradogÄ lu, , 2000 . The entire sample, from January 1988 to April 1995, consists of 1831 daily observations for log levels of each series.
The data set is divided into three sub-periods corresponding to diVerent developmental phases based on the volume of trade in ISE. Summary information about stock market indicators are presented in Table 1 . The ®rst subperiod (1988±1989) represents the initial phase, where ®rm-speci®c information¯ow is poor, market participants are few and thus the volume of trade is low. The second subperiod (1990±1992) is characterized by the higher volume of trade generated mainly by foreign and domestic institutional investors. In this period the number of ®rms traded in the market has increased and information¯ow has improved through the introduction of various disclosure requirements. During the third sub-period (1993±1995), market expansion continued due to the considerable increase of the amount and quality of information by improved disclosure requirements. The introduction of computer aided trading mechanisms increased operational e ciency as well as the facilitating information dissemination.
Due to the uncertainties imposed by the structurally high in¯ation, term structures in Turkey are much shorter compared to those in mature markets. Market participants perceive one year as the long term, four months as the medium term and one week as the short term.
1 Besides, during the research period, the maximum maturities of Tbills, range between 360 days to 120 days (Selcuk, 1995) and the maximum term structure for TL dominated as well as foreign exchange time deposits has been one year. It is also known that the average holding period for stock investments has been around three months (Muradoglu, 1992) . Therefore, the sub-periods as de®ned previously can be considered as representing the long run for the Turkish stock market. Regarding the maturity structures of the Turkish economy on one side and the use of daily frequency in the data set on the other, we ®rst analysed the stochastic properties of the data and then the long run relationship between the variables of concern by using the cointegration methodology at diVerent sub-periods.
Stochastic properties of the data are investigated for each of the nine variables by applying the Augmented Dickey-Fuller(ADF) unit root test (Dickey and Fuller, 1981) at levels and ®rst diVerences for the whole research period, as well as the three sub-periods. ADF values for each variable are calculated by estimating regression equations for a random walk, a random walk with drift and a random walk with drift and trend, respectively. For each estimation, Hsiao's (1981) ®nal prediction error (FPE) model selection criteria is examined at lag lengths of 1 to 30 and the one with the smallest FPE is selected. In all cases, the variables have unit roots in levels i.e. they are not I(0) at 1% signi®cance. However, ADF test applied on the ®rst diVerenced series do not exhibit a unit root, i.e. are I(1) in almost all speci®cations. Table 2 reports ADF test results using Fuller's (1976) critical value for the I(1) series, with the constant and trend speci®cation.
2 The possible existence of a long run relationship between the nonstationary stock prices and monetary variables, can thus be tested by using the cointegration technique developed by Engle and Granger (1987) .
I V . C O I N T E G R A T I O N A N A L Y S I S
If x t donotes an nx1 vector and each of series in x t are I …d † and there exists an nx1 vector a such that x
where a is called the cointegrating vector. An arbitrary linear combination of non-stationar y time series …y t ¡ ax t † such as the ones described in Section II, is expected to be nonstationary . However, if these series are cointegrated, a may take a value, such that …y t ¡ ax t † is %77  %58  %75  %71  %48  %71  %57  1989  752  76  %494  %28  %34  %12  %14  %81  %81  %93  1990  5226  110  %47  %27  %43  %34  %51  %44  %44  %81  1991  8314  134  %34  %74  %72  %87  %70  %45  %62  %44  1992  8378  145  %78.4  %68  %58  %70  %36  %89  %69  %68  1993  21278  160  %417  %69  %58  %88  %65  %66  %50  %71  1994  23203  176  %32  %166  %196  %198  %179  %81  %120  %100  1995**  4053  202  %75  %11  %25  %32  %15  %17  %33  %34 Notes: Source: Capital Markets Board (1995), ISE (1995) , Is Bankasi Data Base * money values are in millions of US dollars ** only the ®rst 2 months of 1995 I …0 †, indicating a stationary relationship between the variables. The null hypothesis of no cointegration (against the alternative of cointegration) is tested using the Engle and Granger (1987) two step procedure. The ®rst step of this procedure involves regressing the stock prices on the monetary variables to obtain the OLS regression residuals. The second step is to test the existence of unit roots (i.e. no cointegration) in the OLS residuals using the ADF test.
The results of ADF test statistics on cointegrating regressions (without constant and trend speci®cation) are presented in Table 3 both for the whole research period and for the three sub-periods. The appropriate critical values are obtained from Engle and Granger (1987) . Stock prices do not cointegrate with any of the variables or with any group of variables for the whole research period. But this result is not valid for all sub-periods. During the ®rst sub-period (1988±1989), stock prices do not cointegrate with any of the individual variables. The results are improved when more than one variable is added to the cointegrating regressions, with stronger results obtained in the interest rate, US dollar, M1 combination of independent variables. However, during the second sub-period (1990±1992), all the variables are cointegrated with the stock prices both when they enter to the regression equations individually and in groups. The results are improved substantially when, besides interest rates and M1, US dollar and Japanese yen are added to the regression equations. For this sub-period, a long run steady state relationship between monetary variables and stock prices is observed. During the third sub-period (1993±1995), none of the variables except for currency in circulation cointegrate with the stock prices individually. Better results are achieved when independent variables are entered in groups. The noticeable result is obtained when all variables are entered into the cointegrating relationship. The long run steady state relationship pursues during the 1993±1995 period but the result is weaker than that in the 1990±1991 period.
It is clear that, overall results in evaluating the long run relationships in emerging markets are misleading in the sense that they may indicate that a long run steady state relationship does not exist when in fact it does. Here, no cointegration relationship is found for whole research period. However, when the emerging market characteristics of ISE are considered and the research period is divided into three sub-periods, it is observed that the cointegrating relationships change through time. During the 1990±1992 period, there is a long run steady state relationship between stock returns and monetary variables which may indicate that the diligent investors can exploit abnormal pro®ts at ISE by following monetary variables. Although diminished, pro®t opportunities still exist during the 1993±1995 period. At this point, one needs to identify the partial in¯u-ence of the variables of concern. Therefore, static equations are estimated to show the changes in the size and sign of the parameters during the three sub-periods that indicate diVerent developmental phases of the market.
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G. MuradogÄlu et al. Static equations are estimated by using the contemporaneous values of the variables of concern and including constant, trend and four deterministic dummies representing the days of the week. In none of the equations deterministic dummies for daily seasonality appear to be signi®cant. Equations are estimated both for the whole research period and the three sub-periods. Variables enter each equation ®rst individually, and then in selected groups. Table 4 reports the static equations' estimation results. In almost all of the cases, as expected constant and trend variables are signi®cant. Except for the second sub-period (1990± 1992) , the explanatory power of the independent variables are high as indicated by the goodness of ®t measure of the equations. It is clear that during the second sub-period (1990±1992) most of the information that explains stock prices is left out from the speci®cation. This period is characterized by the increase in the number of ®rms traded in the market and expansion of information¯ow through the introduction of various disclosure requirements. Investors can therefore be more concerned with the sudden and abundant¯ow of ®rm speci®c information. Thus, the static equations were re-estimated by using recursive least squares estimation and step dummies in this period. The ®rst step dummy receives the value minus one for the points that lie outside the upper bound of the two standard error region, and zero elsewhere. The second step dummy receives the value of plus one for the points that lie outside the lower bound of the two standard error region and zero elsewhere. These dummies had signi®cant coe cients in all the equations presented in Table 4c . In all cases, goodness of ®t measures improved but signs, sizes and signi®cance of the parameters did not change.
Since foreign currencies are considered to be substitutes for stock investment (MuradogÄ lu, 1992), we expect a reverse relationship between their price levels. Interest rate on short term deposits is proxied by the interbank overnight rates which are also expected to be negatively related to stock prices. Monetary variables indicate potential monetary expansion and are expected to be positively related to stock returns (MuradogÄ lu and Metin, 1996). Considering the whole research period (where no cointegrating relationship is found) presented in Table 4a , it is observed that except for the insigni®cant interest rate coef®cient all of the variables of concern are signi®cant and have expected signs. Similar to the overall research period, during the ®rst sub-period (1988±1989) all of the variables used in static equations have signi®cant coe cients and expected signs. The second sub-period (1990±1992), for which it is safely argued that stock prices and the monetary variables are cointegrated needs to be focused. In the bivariate regressions, money supply and the interest rate both have positive and signi®cant coe cients. The signs of the German mark and British sterling coe cients also become positive in this period. When fund portfolios are investigated, it is evident that a representative portfolio carries T-bills with weights exceeding 80% (ISE, 1995) . When individual stock investors' portfolios are considered it is noticed that foreign exchange holdings constitute a major portion of their portfolios (MuradogÄ lu, 1992) . Diversi®cation using foreign exchange and T-bills might explain the unexpected sign changes observed in the 1990±1992 period. During the third sub-period (1993± 1995) money supply and interest rates do not have signi®-cant coe cients but all foreign exchange rate variables' coe cients are signi®cant and have expected signs. In this period market expansion continued and as the market became more mature, the in¯uence of monetary expansion and interest rates disappeared and foreign currency prices regained their expected signs.
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V . C O N C L U S I O N S
Literature that provides empirical evidence about a potential change in the long run relationship between stock returns and macro-economic variables in emerging markets is limited. In those markets, unlike in mature ones, market structures, market participants and the availability of information as well as its quality change rapidly through time. Therefore, results regarding the whole research period may lead to incorrect evaluations as to the relationship between the variables. Due to such misleading interpretations, pro®table investment strategies may be abandoned. This study investigates the relationship between stock prices and monetary variables at diVerent phases of development of ISE represented in three sub-periods during 1988±1995. For that purpose we use the cointegration technique that enables us to examine the long run relationship between the non-stationar y stock prices and monetary variables. The data base is set up at daily frequency of variables that are customarily used by the ®nancial media as determinants of stock investments. Results regarding the whole research period (1988±1995) display no cointegrating relationship between stock prices and any of the variables or groups of variables of concern. But overall results are misleading for investors who would like to exploit pro®t opportunities in the sense that such occasions exist, despite expectations, especially as the market develops over time. The only sub-period that the stock prices do not cointegrate with monetary variables is the ®rst sub-period (1988±1989). However, while during the second sub-period (1990±1992) all variables are cointegrated with stock prices both individually and in groups, during the third sub-period (1993±1995) only groups of variables are cointegrated with stock prices.
The diligent investor who wants to exploit pro®t opportunities in emerging stock markets should consider the rapidly changing characteristics of such markets. First, overall results should not be used in formulating long run investment strategies because they can be misleading in the 648 G. MuradogÄlu et al. sense that they may assume the existence of a relationship when in fact it does not exist. Second, investors should be aware that the variables that explain stock prices might change through time. In the case of ISE, as the market became more mature, the in¯uence of monetary expansion and interest rates disappeared and foreign currency prices re-gained their expected signi®cance.
We would expect future work in this area to concentrate on the following research avenues. First, modelling eVorts should be extended to accommodate error correction speci®cation that enables the analysis of short run dynamics together with the long run steady state properties. Second, research in other emerging markets are expected to contribute to our understanding of common trends in the long run relationship between stock returns and monetary variables. Finally, country comparisons of emerging versus mature markets will guide researchers and investors in identifying the market structures that lead to diVerences in the form of the long run relationship between stock returns and monetary variables.
